While many animals defend territories to secure resources such as food and mates, little is known about why territory owners of the same species vary in their territorial defence behaviour. We tested whether potential intruder pressure, defence of offspring, resource-holding potential or aggressiveness of the individual territory owner best explained intraspecific differences in territorial defence in a wild population of North American red squirrels (Tamiasciurus hudsonicus). We assessed territorial defence behaviour of individual red squirrels by recording whether or not they produced territorial vocalizations, known as rattles, both in response to a territorial playback and during natural observation sessions without an experimental stimulus. We compared the relative fit of four a priori models to explain territorial defence intensity in red squirrels and found that rattling behaviour in red squirrels under natural conditions was best explained by the intruder pressure hypothesis. Red squirrels were more likely to vocalize if they were surrounded by a higher density of conspecifics on neighbouring territories, indicating that they adjust territorial defence in response to potential intruder pressure. However, vocalization responses of red squirrels to the playback were not affected by local density, which was reflected in similar support for the four a priori models. The differing effects of local density on red squirrel vocalization rate during natural observations and following playbacks indicates that the effects of local density on the territorial behaviour of red squirrels depends on the particular context in which this behaviour is expressed.
Introduction
Territoriality involves the behavioural exclusion of other conspecifics from an area and is exhibited across a broad range of animal taxa (reviewed in Maher & Lott, 1995) . There has been a strong interest in understanding why animals defend territories (Brown, 1964; Gill & Wolf, 1975) , and many studies have sought to explain the occurrence of territoriality by examining the costs and benefits of territorial defence compared to the alternative of not defending a territory (reviewed in Maher & Lott, 2000) . Despite recent evidence documenting intraspecific variation in the intensity of territorial defence in both songbirds and fish species (Johnsson et al., 2000; Nowicki et al., 2002; Hyman et al., 2004; Kleiber et al., 2007) , little is known about why individual territory owners of the same species vary in their investment in territorial defence.
Several hypotheses may explain intraspecific differences in territorial defence, including intruder pressure (Hyman et al., 2004) , offspring defence (Wolff, 1993; Wolff & Peterson, 1998) , resource-holding potential (Parker, 1974) and consistent individual differences in behaviour. These hypotheses are not mutually exclusive and range from more proximate to ultimate explanations for variation in territorial defence behaviour. The intruder pressure hypothesis proposes that local density affects an individual's territorial defence because of the increased effort required to retain resources when intruder pressure is high. Intruder pressure, frequently quantified as local density, has predominantly been examined for its effect on territory size (Myers et al., 1979; Norton et al., 1982; Norman & Jones, 1984; Keeley & McPhail, 1998) . Few studies have examined the effect of intruder pressure on the intensity of territorial defence behaviour (but see Hyman et al., 2004) .
The offspring-defence hypothesis proposes that territorial defence is due to the presence of offspring to protect them from infanticide (Wolff, 1993; Wolff & Peterson, 1998) . This hypothesis was originally proposed to explain why only females of some small mammals are territorial, and has not yet been tested to explain variation in territorial defence within a species. There is evidence, however, to suggest that aggressiveness of females with offspring is associated with the threat of infanticide (e.g., Balfour, 1983; Hoogland, 1985; Wolff, 1985) , suggesting that territorial defence behaviour may be affected by the presence of offspring.
The resource-holding potential (RHP) hypothesis proposes that an animal's ability to retain possession of a resource (Parker, 1974) is reflected in
